circulation.
Its primary function is the exchange of the substances of various kinds between the mother and the fetus.It plays also an important role in complex physiological and pathological processes of metabolism in the mother and the fetus, with secreted or metabolized hormones, that exist in placenta. If hormones are secreted in placenta, in what part of it is this action performed. Hamilton(1952) says it takes place in the"placental membrane", but Patten (1946) designates it as in the"placental barrier". Wislocki and Bennett(1943) , and Dempsey and Wislocki(1944, 1945) For instance, Boyd and Hugh(1954) , and Dempsey(1955, 1956) (1955) .
Between the two lies the portion which seems to be Golgi canal or sac.
It is observed that the granules, which have rather deep electron density of various sizes, are scattered in the stroma extending from the middle part of the outward area. (Figs. 1, 4: h) Further it is observed that the globular lipoid granules(Figs. 1, 2, 3, 5s i), fairly large and apparently irregular, and liable to dye black with osmium, are scattered throughout the layer of the syncytial cytoplasm.Moreover, it is noticed that the nucleus of the syncytial cell, with an electron density of considerable degree, is in the shape of a confetto or a peanut as it has an uneven surface, and that the nuclear membrane has a double membrane frame(Figs. 1, 2: j) making little holes in places. (Fig. 1: k) In syncytialtrophoblast are clearly observed the double membrane frame ( Fig. 3: 1 )and the cell gaps( Fig. 3 : m), giving us a picture suggesting that the cells are connected with one another by the cytoplasmic bridges.
The inner part of syncytialtrophoblast falls into two parts: one is in contact with the basement membrane directly, the other with the cytotrophoblast.( Cytotrophoblast(The Langhans' cells of the villi): The outer layer is in contact with syncytial trophoblast, while the inner layer is in direct contact with the basement membrane. The greater part of the side is in touch with syncytial trophoblast, but the Langhans' cells conjugate one another with intercellular bridges and are strung together like a string of beads. (Fig. 3: p)In the cytoplasm there is a nucleus,which has electron density not less than that of the syncytialtrophoblast. The surface of the nucleus is observed to be irregular and uneven.
We have further observed that the mitochondria which have Crista mitochondria shaped like a globe or a club,(Figs. 1, 2: q)are scattered. We have also observed such as the ergastoplasma which Weiss(1955)has reported, that, it has the typical outer form, and Porter(1953)the endoplasmic reticulum. (Fig. 1: r)But the vesicles (Fig. 1: c) and the lipoid granules( Fig. 1: i)found in the syncytial trophoblast were not observed.
Mesodermal core of villi and capillaries(Stroma):
In the early stroma of villi are thin collagenous fibers or reticulin( Fig. 2: s), that are roughly arranged parallel to, or not parallel to the basement membrane( Fig. 2: t) of the villus epithelium; so that they form a reticulum.
It was also observed that the stratiform endothelial cells (Fig. 2, u) were arranged in the capillary wall of the fetus, and that there were mitochondria ( Fig. 2: v) in the cytoplasm.
The chorionic villi at full term: In the syncytial cytoplasm, touching the intervillous space, the peninsular protuberance, as seen in the early stage, is not observed, and the surface has become smoother.
There lie microvilli, too. Their length however is rather short in comparison with the early ones, and their ends are enlarged resembling a bulb or a peanut. (Figs. 6, 7: b) While the vesicles formed by the so-called pinocytosis seen in the early stage, show a decrease, it is observed that the vesicles are scattered which have considerably high electron density (Fig. 7: x) . These are not found in the early stage.
In the middle layer of syncytiotrophoblast we can see the round or peanutshaped endoplasmic reticulum and lipoid droplets; both of them have decreased as compared with the early one, while mitochondria(Figs. 6, 7: e)and Golgi canal or sac (Fig. 6: g )remain as they were in the early stage.
Cytotrophobiast (Figs. 7, 8: Cy.) lies between the syncytialtrophoblast and the basement membrane (Figs. 7, 8: y) ,and contains mitochondria( Fig.  7 : q)and endoplasmic reticulum. (Fig.  7: r) The basement membrane of the villus epithelium (Figs. 6, 7, 8, 9 : y)has become thicker and firmer than in the early t age (Fig. 2: t (1885), not a few reports have been made by many researchers on the existence of the particular structures observed by the optical microscope in the area where the syncytialtrophoblast touches the intervillous space. Grosser(1927)designated these structures as"brush border" or "Bi rstenbesatz" . Wislocki and Bennett(1943) state that the irregularity of the brush border is concerned with absorbing nutrition and water from the maternal blood. Observing this with the E. M., we have recognized that many microvilli are projecting and that their ends are enlarged in the shape of a club or a bulb. This has also been observed by Boyd and Hughes(1954) and Wislocki and Dempsey (1955) . These structures can never be observed by an optical microscope but only by an E. M.; so there are still many obscure points concerning their phsyiological functions. Dalton(1951) observed the many kinds of organ epithelia of a mouse using the E. M. and found that there were many filaments.
These, however, are not observed in the epithelia of the internal organs supposed to be concerned with secretion, such as salivary gland, pancreas, seminal vesicles, liver, etc., although they are observed in the epithelia of such absorbing organs as. duodenum, gall bladder, kidney(Henlesloop, distal convoluted tubule cells), etc. As the structure of these filaments appears to be like that of microvilli observed in the placenta, the microvilli of syncytialtrophoblast are thought to be concerned with the fuction of absorbing nutritive substances from the maternal circulation. Further, if we take it into account that the irregular vesicles, suppose to be formed by the pinocytosis in the outward part of syncytiotrophoblast, lie detached from the protruding portion of the microvilli, and that the microvilli become transformed and atrophied, parallel to the irregular vesicles which diminish as. the pregnant stage advances, we may propose that the microvilli have the function of assisting the irregular vesicles to be formed.
The microscopic structure of placental membrane: Hamilton(1952) says that the placental membrane consists of four layers: the endothelial lining of the foetal capillaries, the stroma of the villi, the cytotrophoblast and the syncytiotrophoblast, separating fetal blood from the mother's. But when we observe the membrane by means of the E. M. it appears to us that the syncytiotrophoblast is in direct contact with the basement membrane and faces the fetal capillaries across the stroma, and that the Langhans' cells lying in contacting with one another like a string of beads with its intercellular bridges, fix in syncytiotrophoblast. These structures may be schematized as shown in Fig. 10 . Thus,the exchange of substances between the maternal and fetal blood, different from Hamilton's (1952) theories, will be carried on in the following three layers: syncytialtrophoblast, mesodermal core of the villi and endothelial lining of the fetal capillaries through the entire pregnancy.
The unique form of conjugation of the cells making up this membrane is recognized.
The syncytialtrophoblast is composed of many syncytical cells. (plasmodium cell), in which lie intercellular clefts,while the Langhans' cells conjugate with each other with the intercellular bridge. And the syncytial cells and Langhans'cells border on the intercellular clefts, and are united with one another by cement substance. The endothelial cells of the fetal capillaries are arranged stratiform, and four connected parts of cells are observed in the blood vessel cavity. In its outer layer lie the basement membrane, which conjugates with the basement membranes of the villus epithelium by the rough collagenous fibers or reticulin in the early stage, and by the somewhat thicker collagenous fibers of considerable density in the last stage.
Lipoid droplets(osmiophil granules): It has been clearly shown that the placental syncytiotrophoblast has the possibility of secreting steroid hormone by Jones Gey, and Gey(1943) and Stewart(1951) with tissue culture; and by Dempsey and Wislocki(1944) with histochemical research.
We can hardly regard this as conclusive evidence, because the former is not the transplanting experiment of the syncytial cells alone,and the latter is nothing but the way of proving the substances like steroid hormone.
Observing the syncytial cells with E. M., we have found that the lipoid, seen as osmiophil granules in the cytoplasm, decreases as the pregnant stage advances. On the other hand Lever(1955 Lever( ,1956 , who observed with the E. M. the adrenal cortex, lutein cells and theca cells, which are considered to produce steroid hormone, found the intercellular lipoid in them, observing the process in which it is produced transforming from a part of mitochondria, These granules have the same appearance and construction as the osmiophil granules observed in syncytialcytoplasma and are not found in the Langhans' cells which are considered not to produce steroid hormone.
According to the above-mentioned reasons, these granules are supposed to have a close connection with steroid hormones; and it will give us an important clue, if we are able to elucidate the secreting mechanism of the steroid hormones in the syncytial cells and to recognize the process by which these granules are made from the intercellular substances. These problems require further observation and study. SUMMARY 1) As the conclusion of our observations,we add the following facts to the electron microscopic report of the human placenta by Wislocki and Dempsey (1955) . a) In syncytiotrophoblast are observed cell-gaps and a double membrane structure.
b) The syncytial cells and Langhans' cells are conjugated with one another by a cement substance. c) In the syncytiocytoplasm are found substances like Golgi canal or sac.
d) The fetal capillary walls are built up stratiform by the endothelial cells, and the four connected parts of cells are observed in the blood vessel cavity.
2) With the electron microscope many microvilli of various types are observed on the brush border of syncytialtrophoblast. This seems to exert an influence upon the absorption of materials from maternal blood.
3) The placental membrane is, as Hamilton says, composed of the four layers, but the exchange of substances is carried on in the three layers excepting cytotrophoblast. 
